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•^t;fliiis^ife*»e»^ s»«*6»tR$n*. ^^')^}\^-^\y>\t^m : 




8. (9,9-t'^(3.6-v:t^1t^r^Jt/)-7;u=l-U>-2,7v<^U)> ;3^'>l(9-(2 
U (9, 9- 1' ^ (5- *> T y -5--J« 5=- JU^ ^ •> iU) -7 ;U * U >-2. l-J<)\^Mi' ^U^^is^ 
^fiU -SH^b ? n y^c = * 12 > -7 - 1 U T oa:3t]« 1 cc KttO »; v 

1 0. ^afe^^-f^f-Kt uT»«dns, a:*t^9cciei2(o*3tT^/<-r;io 
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1 2. fi5iBSi4JS«^<^>fi!Ss $ e){c-&t.\ a^iii uciBtt<o^x^^/\'-r^ 

o 

1 3. fi«ltBR1^ctt/R2c;)'>^rf'<i:t,i -D*f,^uv-'«»«0"y-*tttcffl^r-5 
ffittS^^t. H^Jll 1 UtBtt<?>^5fex/W:=^<, 

1 4. W:ie3S9tc|BttOx'/Wx<7>iE7L*aAM*iJ:t/1I^>iAttffiiaitc@«:tt 



ll!f.Tang and S.A.Van Slyko, AppI.Phys.Lett. 51,913(1987)) IC ^ o Tfi^S tl 
Mx/^-f ;^tllXO^S»$T1000cct/i#l63lfiU*:o ^OJ:^3>^«/h^ 
=HB>lt. ?!r*t;iS%$tlTl.^* ; Kido^UKido, N.Nagai and Y.Okamoto, IE 
E Transactions on Electron Devices 40, 1342(1993)) (iJIX40000cd/a)Z (00^ 

UT0)^(0)tOISa(C^$tl«. D.Braijn and A. J.Heeger. A 

ppl.Phys.LBtt. 58. 1982(1991);3|(B1$8^m5.408, 109#«l.t:t5-eo#m3ttt) IC 

14(0) # u V - e> »a * n iaateT'/^ ;^ /v<7)»j(07' :/a - ^ * a«r s (0. Pe 

i. G.Yu. CZhang, Y. Young, A.J.Heeger, Science 269. 1086(1995). aPei an 
d F.KIavetter. 3Kaj»$lf tiiS»#08/268763) « mtUfiit^-tJUixJu-^Ji^^, 



( I )EQ/eJ:*;:*:*t^'«rBE(0B3APB#C, T'y- K*J:t/* v- KC^ ti-ftiKiSr 
itSi^C 43 It eUSKb^fitJ^f p-43 J: U'n- K- tr (C i TEo i|i3»14'1f «J ^ - 
(?)i*i3l14x*JI/=^-:^i' yy(H0MO*»&U«O)T*U, UTettOTT**) : 

(i i)>si4»rtT<op-n}«'&o-r v-y^-r ^ijfM 

'f:t>U> LEC(C*JW*-f>1^<^j.«S«bi}tfi«JK-t:>':f<??ra. BjiMiT^C 

-(fi^iltf. ?J?UX5^U>:t + v h\ PEO)i:^U> Kr^ifclCJioTTt^fi 
ltJ1l?fi$*l«o SlgoT. ■tn&<D«ja4»tCX?-U>:t:^->K*>t»fft<0-f :t>l8 

®«ai<04f -IK t »ar « RlfiEl* t? (G. Yu, ^S!t$8^fcbiB#^/44499 

8)o 

(0(a^Wb?n>5:)>i^»;^-^ckM?tr4» $e»c. ^^x^^mmmmu^t 

43l/^e»^i^ |3J«(cSSCff*Ut^i|iai14(0(tt'&t^<b$n/i);Jf>>^-(iSv> 
«^14(4$lC^>»tZ^^-r5S:£t4)^^$*it/«re»4u^o <rtf*6. LEC*}J:mH) 

• ine»tt. fliiitf. J2iTt'&t;:?jfu<i,4-7i-u>e:iu». ppv(j.h.bu 

rroughs, D.D.C. Brad ley, A.R.BroMn. R.N.Harks, ICIIacKay, R.H.Friend, P.L. 
Bu 




rns and A-B.Holmes, Nature 347. 539(1 990) )*5.tU'PPV<;)?g^14fiS3>t^ (09 ilti'U 
EH-PPV(jR@?$ftS5, 189, 136^) *5 J: I/BCHA-PPV(3tea^$ffFmj^##07/626463)) 
. PPPV(C Zhang, H.von Seggern, K.Pakbaz, B.Kraabel, H.-W.ScTnidt and A. J 
.Heeger, Synth. Wet. 52, 35(1994) *5 J: IX^ <O4><7>0%S:iK) i:\ 7t!*)^:tyx 
XDmmi^nmWmkif^ *J (3-T;p4 JI^^ 7 1 » (D. Sraun. 6. Gustaf sson 
, D.llcBranch, J.AppLPhys. 72,564,(1992)), " U><;5S»14Rj»i*( 

L-Hamaguchi and K.Yoshino, Jpn. J. App I . Phys. 1587(1995)). ^^U'y:* hJU 
^:^iz>Xt iifeO^aWt^^ <K 7 - ; iETLIdiS * ;t titt^ttJ^^ y ^ - * 
y^W^^T'tO-^ (7) J: a <ri|£ai14*'-P^U5 ^-b T-iO^U > K(C 

.Zhang H. von Seggern, K.Pakbaz, B.Kraabel, H.-W.Schmidt and A.J.Heeger 
, Synth. Met. 62,35, (1994) : C. Zhang. S.Hoger, K.Pakbaz, F.WudI and A. J. He 
eger, J. Electron. Mater. 23, 453 (1994), $5^Zf \^i—^^l/7'7i:-X^- 1 L 

unction), ^I^^UTa^g 5 n/c^tfe(7)«?4ii, ^K'^ (p-7 i - U» . PPPti^X/ 

e>S5tT ^ C t IC J: iit 1591)^*56 ^/T-VW ;^<7)ffi^5i:T (A 
.J.Heeger and D.Br aun, 5»eai»#ffm5.408. 109#ii J: CO#RBXlK)o 

<$^$nTt^-5(U.Fukijda and K.Yoshrno, S*^^S^No.02, 269, 734, Y.Ohmori, 
U.Uchida, K.Muro and K.Yoshino, Japanese Journar of Applied Physics 30, L 
1941(1991»o 

1±Af**o Wfe«3tLO)*J:iaECli, BB^S *lTl^«*|f (CGrem, CLeditzky, B 
.Ullrich, and G. Lei sing. Advanced Materials 4,36(1992), Y.Ohnwri, M.Uchi 
da, K.lluro and K.Yoshino. Japanese Journal of Applied Physics 30, L1941( 
1991), I.D.Parker, aPei, and tiUorrocoo, Appl. Phys. Lett. 65, 1272(1994)) 

m<OmmTU. Ell<0-dS5C(B)<7)a^1t:7;U:tU><b^*»*fflm 
r^c ZZ.-e. R1*iJ:l/R2(iatC3e«$nfca*JT&»;> ^UTR3*J:VH4li& 

^tbOJ^iSTtt, 01 0-«^(C)<7)ffl»;SU^-*t4(ffler unit)* 

&|f)ioooo(7>ig@(On(DiB «^-r 

im-^ii AMISI IC , T-'/ W :x S >gti^br 4 «ff € HlilPT * i ^ (z J: ^ 

Ell TiBs^g^r4-a<o^^^«a 
(A) 7 :r u > a>-««3a 

02 tt. Ell ic^r^y7-^i^*u><o— aogaiR;^^^ 

iaStt. BDOH-PFT'f*«$n>tLa>0ma««EE*J:t/a3tMlJti*«ff<O^f9 7 
7A«o COLffitt, ITO/BOCIH-PF/Ca«aT**o 
04 tt. BD0H-PH«'6ft«dn«*y-7-LH)*»S»a)ft3t^'^'5^ hJUT**. C 
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:Jfy^-(7)?#SiJ0'j;frStt«^*«(0!)ilt/. -en€»a)«al4«UXiJ^U>:f 4rv K|» 

<D izm^ t^n^ifSi 5 *^ e> T' & 5 o 

- (C Wffl T ^ ^ d i: $ n T V ^ 5 (D. Moses, 7feD?$rFtti IS##07/904, 731 ) o 
tt««:*C]Sift5S6»T'**K ^UT. R2U, T}\^^)V^ * /cU'>«- < 1 1> 

3t«m< b!^ iz s: j&r « t> <o t u ram 5 ti T <. ^ o 

1 ^0©®T'ti, *^^ti. Ell (7)— jK;^:(A)<7):7;u:i-u><b^t^J^a#r-5 



<7>LH>tl I TO/BOOH-PF/Ca«;® ^ T 5 o 

ElSii. B00H-l>F^WLEC<O3t««>ljt4#t4(7)^-7 7T**<» BD0Htt:J^»<OPE0(PE 
0 l3(Cjt^UTBD0H-PF 103O^S)&*S^$n$o 

EI6tt. *fSRBOT^/«-f ;^A»&os&3t<;)afexu-7 hnju$ *-b>::^;^^i7 h 
)vrs>^o Ei6u*/c, RG8*^-:7-r ju^-sauT-aiissnsi^iussato::^ 

^^m<r>yj\^:ti^>u^ Ell uTS^n^o mzh^^x. Rm'>«<^:t> 

OiSCOSJRiS^. *5J:t/<t»;»$L<tt1~20fBC7>;^3!5l^^*^to f^ajSJ 

mmtfcUTJi^^juu^ >tji'-|tn5J»^<7)SST4^«o RioBJte^s^j'tt, fisfnc 
/^/tttjsslft^allz^s$tl^9«• :^^^aDJa^, ±tB<oi^3{?S5iirn^^stt(int 

erruption)<7)f5«<?>^ttT*«o flSK^lS^^ii 3 ffliSO* >14Tia*a«* 



—3- 




m7'Ji^=if^Ji':f*) J vTSt^lcBIT b n/c 2 - 5 laox— 7^;bK3!5 ^^t;;J?'J I- 

o 

T*5o ctie.<7)ii$t4ii. nn^n.. mmf^m. mxf^m. y^ji-j^mmm. 

-g-rSil tCJ:^T«it$n$<. S^(7);::«){C. 5t(A)(07;U:J- U>l4^afltl(w 
<»l&nTt^5(D.Braun and A.J.Heeger, Appl.Phys.Utt. 58, 1982(1991)) « 

-r * Ht#5^ > V ^'i') toawaittwi^ A iTo* ii«aii4x > 

>mm<o:ti*j T- *j xpmxoj: o <r)ttw^-fnt». s 2 <D(aEB)«^qa5i (* 

tun evaporate) $n So %«^t^«tt^lS^»T®35JT* . eililU:\ Ca^ Ak 

hSfittt. sJa*i»STao/tt»<otuT3E»$n*)*ai^r«*fcdna*n 
«9^u . le^ uf9«f3a (JA u TSf k unis (Mil t^uissTm i :o. S'-m 
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:^p«tt»fiet=7/i'*u>tc3iA$ti. ^L/Tif?iticau/!:K!ia6T* 

:is^^m0^')yj\^^i^>U. (2l1(7)^(C)(Zj:oT-flSflUtZ^$n-5o CitS 
nl4'>«r< tt>3lcSpUt>). -f UT10000Jii±(OSt^|gH(^n=&^r5$P1ltlC 

fi^^n?#So ^m^^i•yJ^t^^>^M^llf^^rzt^z^':>xm^<ozi:^. 

J: d C l!ftJSI£R3i5 J: l/m * SIR r * i: t tf-JSiiU T ^> * o 
^-)'-*5lO:90(B5«C*IR$*l/::i^«)<?)l6H'P*5o Z<ni&\,^U^JHt. 

IBM 

^^«^«^ 

9:0. i)c mm^TU. m2:o.8'-*90.8:o.2«)igHT*»K 1#tzm3:o.7— JijO 

.7:0.3C?)tgHJ!)f»$ Ut^o 

^jfy-7-ll»Htt. ^K^»TS53J-PA*M««iHf. K. M. Abraham, High I y Conduc 
tive Polymer Electrolytes in Apptications of Electroact i ve Polymers. B.S 
crosati ed.. Chapman & Hall. London. 1993$^)x LT. a^-7^ft;j^>j7 
-<?)aia(salt complex) *»5»«r*K Z0Mi^^M^*)^-it. «atcraHI^ilt^ 

fzn^m^m^tftum^iziMi. mi&<o:^^:t>t^^m^r^)^'^ts<, ^ 

e^PPtK5»> ;J^»;M^:^7Tif». [t*;^(;< h=t>xh^vxh4r 
v)*X77'-tf>] . ;K'J:t=^-b5'>. 'I^Uf' h7t KP75>. JJf ';(1,3->''=i' 
+ 4fi^(l^U><$». #«J(X^U>;^^'>*- h), .-KiJCi^U 

>;^^u7-f K), ;K';(ype'u>:^;i/7< K), [^t ';zf(:f #vxf^u» 

*p ine><0agg14tt. jK'J 7Jl';tU>tC^«T*ait±»'^^Rl*J:UfR23tlCJ: 

> rausfiEi4«f«aiicj:oTa[saftt^Fn^»*a 
aatT'/w^tt. ffia»«WT*. cnewwi*, ^*)yf\^^V'>'^^jus:^ 




1 OCOmg *^r*2l<5±(7)fli43(cijOX^a (process) >;^t^T'«(7)2l\Tt^ 
gfe. n-y^rvK Sift. fS^^'i:) ; ^«K^b^^(0!)jLlf. ^^bJ&. Ka;^X4'i:) ; 

0-1000 Q/square(?)v- hlS^. 43 ,t U*J*J400nro^ U fcSt^iftSlCOt^TlUSOHl-Zi 

HOW. mh-fat^izmm^n^^v^-i£Dm<Dmmnm-cit,i>o -y^^ pani 

(l->t^;u->'>jfi}f$Jg':p, *S1?fF^5,232,631^*i*lfm5,470,505#. *®!^ 
S^=l±ifil##07/800, 555*S ,i: a'07/800, 559^f e> LKCAppl.Phys. Lett. 60,271 1 (1992) 
lcStoT|H8J$n$)li. ITO(Y.Yang and A.J.Heeger, Appt.Phys.Lett. 64,124 
5(l994)J:Ut)a5tM±»iaa«^r50T'. SgoT. '-K'J^-SltW/^OJrtm 

>b»C. 7'>'- KOS5®fittS;JDlOOQ/squareJ:*;fc'>^r<«e»-rct*fa* ti 
5o ^nii. PANIOJ:UJ»t^»(2500AJ:»J*>*tt>)*ilffir5Ci:T'ia^?n 

^ feiT<7)ll*iff!HC J: o T 3 ^ (cK^T S : 
9, ^t*;^ (3, 6-*>':t +i^^yf-JU)--7;u^ u xo-^^ : 

44mlO^:^1f >(Z?&»U/^:7.05QCO::f^JUM^':7A$. a^^STHm (nitrogen p 
rotection)T. -SCCT. 150miCOJ»:JCT' t Ka7 7 18. 28o(7> 7 

$^Uf_40— 50t:iC>t^L/to ;i3?t>T. 15.23q01-^PP-2-(2-^ h^vXh=^ 

tl-»C22T:tCJ:»U>!i:o }8?«4»Oi^14m . GC-MSU:<fcor«aJS nfc9-(3,6- 
v:t=^p■^f^y^J^)~7^^:^•^>T^►o>bo CCD-;g>SE$. >^t^T-50TCtC)%^gJU. 

U T44inl (^'v ^ 1f > C >g» U >t 7. IgCD ;u U A S: . S JI»Hm (ni t roge 
n protection)T. f9>o < U 54^TSttll//to S^Wt. -30— IStT 1 B$l8iai 
^U. C n $^1^-40— -SO'ClO^^Urco 15.30g(7)l-C7PP-2-(2--J< h 

4rvX h:V>)-X4r>t 5^>raTiSilDU/io ftlC^TiS^tJj*. 22t: Z» 5 BtrajJtJf 
*tc^ttd*. x-r-ii'T'tttBUfco x-7^;uiSja«**j:uf:/^-f >-e^ 
>*U. eJK^^^*vOAT9^«U. ^UTX/^.1fU-hU/io ^>SSl60r/0.08 
niBHgT3RaU37.1g(9lH)(?3Stfe<7)5at^SlR«U/i:o MS(nv'z) :370(M*),219, 191,17 
8.89,59« 

4«Bl<^'^*-»^>(CjS»UA7.69ga>^^;u»;^'>At. MSSA (nitrogen p 
rotoction)T. SCiCV. ISCtolCDM*^ h5t KP77>C>&»L/t20.0g<07 




aii4c7)(tt^f*<b$n/c);j?';^-€^ifrgt-r5o $ e>tc>iAii^43«tv*iE7L<7)» 

P^ui^-b>;^JB<?)SSttictt1ifr*<DT'. ai>SS:14. 4$(C-$>«tci.jr«S^ 

i4*^$fetf*e>?Pt^o :^um<o^^jy)v:ti^>ii. zfi^m\]jSi.^m^tio 

miitf'S>^o Wfel6m£D*iJ:t/L£C«BBmdnTt>i(G.Grein,6.Loditzky,B.UII 
rich, and G.Leising, Advanced Uaterials. 4. 36(1992), Y.Oh(Dori,U.Uchida,K.M 
uro and K.Yoshino, Japanese Journal of Applied Physics, 30, LI 941 (1991), I. 
D. Parker, Q.Pei, and M. Iter rocco, Appl.Phys.Lett.,65, 1272(1994))^ UjJpL, 

tC^^T*iC:i:/J^^$nTt^4(D.Moses, *gl4#tt^aifil##07/904, 731)0 <t 

/N'<:^(C*it^T^OJ:'3<r*:JI4i:ffiffiT*^«)C. i|iaM4;u5 :|t-b>:;^:jf l;^7_ 
S:£T. ::A:#^rx^;u+--4i^-t'-7y(D:^ia«±<0{«^«;<b$n/c);K 

*SU*-40 — 50t:(w;%ipL>to >^l^T'> 23.17gC02-X^JU/\^ vJl-:^P^-r h'i 
S^T'SiQU/co «V^Tig^435i. 2B#I3!J«^l/. CtOlB), Mmim^iZ22X:iZ 
iftUfc. jS»4»0±^«1*|«, GC-IISCJ:oT«a$n/t9-(2-X^;b^^v^l. 

1#->tC>-g»U/c7.7gO:f^;uM^'^?A$. S3!E»Hm(ni trogen protection)T 

. t>o<u5^T*^jflt/co iS^tt*-3o-i5t:Tiii#raaE}$u. ^n*iii/-«> 

SOrtCJ^^Ufeo 23.75g<D1-(2-^nPX h4rv)-2-(2>> h^rvX 

h4rv)-X4r>*5^raT-^fiDU/to «v^Tig^?^3*. 22t:T15B#raat}^ * 
tcf^tt$-tt. X-r-;uT}*tt!U>to x-f^;UiSat**J:t/:^7-f >T^»U. 
aK^^»'^v':?A-C«£«t. * LTX/<#t/-H./to «i*<r19OX:/t).120«i«oT 
iK9 U45.5g(89»<^iRt6<0j«f**iE« USdn/z) : 424 (If), 277, 205, 191. 178, 
165, 133, 103, 59o 

l5mlO^=t1t>C>S»LAc2.4g03^f^;i'»;^'>A« . S3S1?am(ni trogen pr 
otection)T, -SOTCT. 40tolfOM*7- t >tCSg» U;£:6.0g<07^U:t 

U>(C»«>o<»;5^T*SiDL>to -»^«U*-30-15t:TmiSI»i$L. 3*15?? 

— 50rc;$^U/t:o e.OgtTM-ZfP^^^-tf >S S^T-^IjDU/^Cc 

;*t»T-50'Ctc;%aJU. ^ UTl5o»l0'v+1f>lC>&»U^2.4g(D^^JUyf' 
't^A*. a^gfTHSl (nitrogen protect ion)T. t«>o< »J S^T^ifflUAcp 
?2j$-30-15t:TlB#IBH«i?L. in$llUf-40— 50"CC>&iDU;to '^y^^V. 7.6 
g06-:fp^^,2-'>'>5^;i'^^r1*'>^ h •J^l'* 5 ^(BlT^*DU;t<, at^T'S^tft 

SaTl5B#raat^L. *tc^lli$'tt. x-5^;i/T}4fcfclU>t« x-x;ujS>8$ 
**J:tf^9-r>r^$»U. imv^f*'>'>AT<6»U. ^UTX/<;KU-hL 
>:^o ^>l«^9U12.4g(92X)Om&<D^f^«<SIIIU/^, MS(m/z}:373(il»),288. 
249,217, 191, 179, 165« 

Mm A 
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9.9-t'>^(5-->T>'-5-^^;u^=%->';u)-7;u:<-U><0^^ : 

}5n\<0^^-*r>iZ.mm[ytz2.Ag<07^Ji-*J^'^l^i. ffi3R!»ffl9l (nitrogen pr 
otection)T> -SO^T. 40ml (0^*5^ h^t Kn77>lC?SWt fcS.Og^^'JU^t 

*?IL/c2.4gO:/^^U»J^'t^A*. SiR!»BSi(nitrogen protect ion)T> tO»o< 

-f OTX/<;KLx- hLfco m)$^II^3SSU^ti5!«3$^.^U/:So 14.1g(95S0 
<Omn^<^mW i'^fz^ US (nv/z) : 41 2 (M* ) , 288, 207, 1 91 , 1 78, 1 65o 

9,9-t':^(3,6-v^=^1*-^y?^^U)-2,7-vr'"a^ 7JU:tU>C0'&^ : 

96.0gC75a3g^. ^-PA'C^JStCTJli ^-g-ClOOraimN-y > ^^l/^J^^UAT' ^ KlCjg 
» t /i37. OgOg, 9- tr :^ (3, 6- V ^ ^ If^ y ^;u) --7 :t U > C «> o < *^:S^I0 b /S: 

TX/<;J?U- hU>t:o 5^)t€:. iStlijfti: UT^^If >/X— r jKI :i) *fflt^>:: 
38. 

Og(725<)(7)nHlfeO)««i€?U>to VB(tn/z) 1528 (II*), 379, 350, 298, 269, 21 7, 202, 189 
,176.89.59o 

9- (2- X ;u ^ •> J u) -9- (3, 6, 9- h + 1*- X -> ^u) -2, 7- V n ^ 7 ;u * u xn 
"t UTJ<i'y-ilu4>r'2tiia$1t*^fcU:j:oT$ &t::«»Ufc« 0.74g(2lK) 

<omn^(Dmf&^ ^^t:. <spct; * »; $ n >t >«m) : u. -2 

14,900. tt.«94,200. PD=2.3o 7- h^t Ka7 ^ >>S?g*^ e> :^ f hUfc 
5it^7-r JUAtt. UV-Visl®Cfcr-'7380nni. 7* >:^S3t fcf- ^?432. 

450434:Uf540im. 7* h^l^S *-b>^«-?«Stt)78H(a?^«ftS«^93HT**t« 

^ * n T L ^ * ^ ^ y >48oa) 1 1> y - ;b4'«ni}S>« t lt«) * * u >t o 

(&-(2-X^;U^#v;u)-9-(3,6,9- h U:r=^1*-T'v-»U)-7;i':t ^>-2,7-5;-1• 
y^) (EHTOO-PF) : 

9-(2-X ^ JU>N # v JU) -9-(3, 6, 9- h '.F ^ ^ 1^^ 5=^ >^^)-2, 7- v 3^0 ^ 7 ^l* ^ U > 
(4.0g). h'>l7x-/Wi?>C7-f >(1.73g). £Et&*0*(2, 18g). 2,2'-vey •>'JK 
0.052g). *J J: l/ia^b- y^^l'^ (0.043g)^ 100ml 7^:^:3 (C An. -eUTS^T 
/^-vL/co N,M-S;-?<^JU*JWA7'5 K(25ml)€: v»;>vlc:^-:>T^iPU. ^ U 
T-»^1j5«60-70rT2Biaja}$Ufep iR^«*«)ftfiIU, ^UT^^ry 

-^w t u Ta*;f (Mwco^iooo) u >i:o 2t3R u « a«Lh<ClR« L ^ L 

Td&tcmCIU/^e 0.92g(32X)<09^'9l&Oa?{$«b«9/^« GPC(CJ:im£$ 

n>t^^*(#';^f-U>a6i|l):ii,-41,400. lfc-21,100, PDp2.0o 7- h^t KP 

7^>>S?a*»6^e>=^-\':^ M//j:?»\.^7< Ji'Att. UV-Visl!SiRe-'7378rta. 
7* hJl'S:^-t2>^5Kttr-^43043J:U*450nm. >;^M^jaSI«l 

75H(«^ai$«f93J(T*« 4:«ft * nr y >48o<z)x4i y -JU'p^m^m 

II»0II1 0 

^ V (9. 9-f;< (5-'>T y -5- J« ^Ji.^^'>Jif)-y >-2. 7-v -f -^U) (BCH-PF) 

9, 9- tf ^ (5-S/ 7 y -5-^ ^^U'^ * '>;u)-2, 7-5/' ^ P ^ 7 ^bst U >(3. 92o) . h U 
7i^JU*^7<>(1.730). a£»tt5K(2.18g). 2,2'-'>'tr'J •>-;K0.052o). * 
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24.0gOA3Jet. aoA»(7)S^<7)ta**t;i00ml<7)N,N-v^ ^^U^^UAT'^ KCiS 
m U fc21 . 2g<7>9- (2-1 9- Ji^^ * ■> JV) -9- (3, 6, 9- h ^ * ^ it -r^ •> ;P :t U > 
tCl9>^< U-^i(IU;to 5^?>?*. 15inlCD*tCJSfl?U>b2g<7)*Sf^t^ KU't^A^iS 

'!7AT'<S«b. ^ LTX/N'.-Jfu- hU/to Se>I*. UT^4-9->/x- 

/x'^l^- h U/c?^. 27.0g(825<)<7)tefe<7>jS<*t»>tc US (m/z) : 582 (II*), 350, 337, 
270, 203, 1 89, 1 76, 133, 103, 57^ 

mnmi 

9.9-h:;^(5-v7'y-5-> f-JU^^ ->>l/)-2.7-v:/P^7;U:t U>C7)-&J^ : 
2A,0Q(Dmm^. jaioA^O^OeS-^teOmimN-v^^^Jb^^UAT^ KiCiS 
U fc20. 6g09. 9- fc: ^ (5- V T y -5- y ^ + V -'I') -"7 ^ U o < U >S 

iQUAco 5^?$. 15rol(7)7KtC>§«bfc2g(7>7KK<t:^NUOA$-»Tb/co >*l^ 

. ^ UTxy^TjfU- hUJto ^>«*. >Sffija^tT'^^■t^•>/x— r;Ki:i)$ 

rcl^x 25.6g(90H)O»iffe<0jiSi^*?ifcp WS{in/z) : 570 (U*). 446, 367,323,281.25 
1,207,191, 176« 

^ *) (9, 9-t';^ (3, 6- V =^it ^y^^U) U >-2. 7-v -f JU) (BOOH-PF) <0^^ 

9,9-t':^(3,6->=i- + -»t'\y^;u)-2.7-v:/Pt T'JU^t U>(5.0g). h 'J 7 x 
:z;i.*:^7-f >(2.59g). Sl&tt^ (3. 94g) . 2,2*-v f'J v^KO. 13g) . ^Jit/Jfi 
'(b- y'^;i'S (O.llg)^ 100ml :7 -5:^^(3 An V ^ LTSS?T/'f-v U/'co N,N-v 
ji^JUTf^Ji^ATZ K(40inl)$v»;>vC<fcoT^ADL. ^ LTig^1«a*70X:T' 2 

araa^u/co siau. uTp«^y--^i'i:*icj*uTatif(M 

wco»iooo)u/c. >tiiauy^a}{$«e»«si&Ji(cii3z«u-f LTiHF{c¥i}8fl^ 

<fcO^ia<b- y':r;K0.043g)%100inl7-5^3lCAns S3RT/<-vL//co N,N-v 
jc^jU^iUAT^ K(25nil)«vy ^yriSilQU. UTvl^^* 70X:T' 2 BlSim 

»qi):tt-a26,000. Ifcol3,700. P0=1.9p t- h^t KP:7^>}"t>ft*»e>^e>#i' 
h Lfc>it^:7-f ;Ui*tt. UV-VisqaiGf-'7378nro, h-'u5 4^-b>:^5&3fehf 
45043 i:U^525rm. 43 J: U^^* h^U^ ^-b >:^«^iamif*j64H(»^»^ 
«f93X4:««fr* n Tt^« ^7 -7 >480Ol 4r y -;n*j#3i.;gjjEi: 
^iS^l 1 

m<t»(l 1 1) (9,9-t*:^ (5-vTy-&-;< ^^U^^ v;u)-7;U3r U>-2 

, i^'J-i JU) (BOWT) <o^ia : 

8ml<^'7Pn*-'l'AU;;"S»U/c9,9-t'::^(5-v7'y-5-^ u 
>(4.7g)t. 55inl(D^?Pn*;i/AlCf>||4$-t*Jt7.41gCOffljbSfe(lll)lCOX:r*9>o 
<U';SilDU^. iS^l^^s S9BS3rH9l(nitrogen protect ion)T. 22^72 513) 

4?y-;i/^j<t:r/7^ h^t KP:7^>Ta»L/TVv^:^U-l6tiJUyJ:o 7- h5t 
KP^-^ i»y-Ji^i:jS^L. mi^3Kfe(0@fl$^€a:il5$^. cn* 
T^^7t KP7^>^jS»1/. ^ UT>5ry-ii.T5t«^f«*CtCJ:oT$ & 
(CfAfiU/b. 1.099(26H)a}^C>^&(OSJ^«k«fl>/::. GPC(CJ:»Jj^£$n>b^^ 
«(.if«j;^^U>»ii):lfc«159,000. ll.«61,900. PIfc2.6« 5^h7t KP77>jS 
?«*»&^l^>*i»X KU>t5»t*7<^UAtt. UV-VlsffiJRfcr-^378m, 7* h^U 
5*ir>:^3S3te-^425. 450** J:t/525nm. $3^X/y^ hJUS >>^*^JJ 
^*lJ45H(*^«S3/93JJi:aift « nr V >480(75X 4r y «JK*ia5l5S?8i: 
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mum} 2 

>-2. 7- ->* -r Jl/) (HCrM»F) O^nSi I 

Ti9>o< Uj^iPl/feo ig^ljJt. aseflJSSl (nitrogen protect ion) Ts 22t:T 

e>(Cfi©L/i:o 0.59g(32J()(7)nH.^3SfeO@H^^a*lf/co T^h^t KP^^ 
>jSj«*e>:^e>:^A'^ hU>t5i|t^7< iw-Visi!BiEe-'73a)iw. 

>S!i:tt:«)*=lrU>to 
3 

:J?';37;U:ru>BD0H-PF> EHTOD-PF. BCN-PF^ict mCN-PFli. 7-h5tKa7 

iR:^'^^ h^i/i^U. L/rEI2{C^-ro ST^S^^T-OT^'f vi/AWiSiRli'h? < 
, ^-r^l'AOiaRllt^^itlSUyio ljaiKe-^7Ul^i;iSH(378'-380nm)lC^*K li 
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i: A. t'<IBC@3Stc Ut(El» U 4' 35P o fee 
HiKS^I 4 

mWfe. BOOH-PFAf;^*-r:?^JU-43*imfTOO-PFJ!>fWfeT'&o^c« Ctl6<07 
<;i.AC0^4- h^i'5^-b>:^«^3am*. t4l4*»e»ft3t(03gtt»a(total power 

5^ y -JHOOml tt'tr ^ >1mg) * Sid t U T^L^ fco 



BDOH-PF 
EHTOD-PF 
HCN-PF 
BCN-PF (FcCl,) 
BCN-PF (hro 



78.4 
75.4 
61.6 
45.4 
64.0 



o 

BD0H-PF^ilCfi^L/:fflliai3S(slde group) li. PE0O'$>^«iii:JSttlLTt^* 



v^^p/>!>4?y >4'25<PF0®5a*nSU>i:p PF.1f'J^-tLiatf)iB«tt. 5.6: 
ICOit^^o/co BD0H-PF(7>^-Ky V-7<JPA$. ITO/*'^;^»tg_biC 7 -f .»UAff 
5I«)1000-1500*>^^ hP-AT*^e>4ri':^ h L/^o TJI'^ AM^c. 

*-3/to «lf^««U10B$IBlS:tt^>£:o i:0«JftTft«S tlfcLECtt, 2.8VJ:»;t> 



BDOH-PF |%,LEC T-^ 

BDOH-PF LEC 

BDOH-PF LEC 

f«f?7(V) 3.1 

f^if^ (mA) 0.52 

^ 5« /? (od/sq-m) 200 



0»W) 34.2 
?fc senfWiT^ ; <0.87) 0.87 



3.5 
3.57 
1000 

J80 
0.87 
8.56 
2.80% 



ttSSStC^ro T-'A-f ^(12.5VTft»U, ^UT4VT»?l500cd/itf<O^it(caU 

oaft*n/t»^a*T*5. efeawmEcoa.:^'^^^ h^utiaetc^To rgb 

ll«S0i1 7 

t^. BDOH-PF «:ffiC^Tft«U/c(r*t3^IT0/B00H-PF/Ca)o B00H-PF7-< ;UA €S 
aTCHCl35S»«»&20BB/linlltT:^t:>4ri';^ hU>to «3tJ!^. 15V*Ut>^et^ 
VlC^t^TB5^/<-f 7^::^Tfi^$ nto »«W40VT650cd/ro2 ICiS U/i (r}130mVc 

l^^^l 8 

^«fl<l5il^BD0H-PF7^';UAtfflt^T. Hfit^ 1 7Sa»;SU/^o COt-VW 

T500cd/i#icau>t, 
lSif&0i1 9 

nnm2 o 

TX- Ki:BDOH-PFW(?)fBltCPVKiE?HKiS«€ffit^Tf^KU>t:(T 
4*3^ITO/PVIC>«)0H-PF/Caa)«a)^ ra»C0T'/<-f':^1tfiE(l-V. L-V^J:l/xA-r 

4f y (9-^4 •>^W-9-<2* 'X^)U^:^t^)U).yjU7t U >-2. 7-> -f ^U) (HB4-PF) « 
Ittt0)|1 2TieilUfcHCH-PFi:rattO:5aiT^«EL;t« LB)t. T-/-KtLTI 
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TO/HEH-PF/Ca*J:Uf|TO/PVK/HEH-PF/Ca)o . SliiSffil 1 7. 

i<?>SMMtt^ HB4-PF LH)«fe63fe*«63tL, ^ UTefeLED<0-7 h ij y 
LED ^ . HCN-PF ^ ^ t ^ T I TO/HCN-PF/Ca T0/PV»C/HCN-PF/CaCO«5g T f^S 
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